Exogenous nicotinamide adenine dinucleotide regulates energy metabolism via hypothalamic connexin 43.
Nicotinamide adenine dinucleotide (NAD)-dependent deacetylase SIRT1 is an important regulator of hypothalamic neuronal function. Thus, an adequate hypothalamic NAD content is critical for maintaining normal energy homeostasis. We investigated whether NAD supplementation increases hypothalamic NAD levels and affects energy metabolism in mice. Furthermore, we investigated the mechanisms underlying the effects of exogenous NAD on central metabolism upon entering the hypothalamus. Central and peripheral NAD administration suppressed fasting-induced hyperphagia and weight gain in mice. Extracellular NAD was imported into N1 hypothalamic neuronal cells in a connexin 43-dependent and CD73-independent manner. Consistent with the in vitro data, inhibition of hypothalamic connexin 43 blocked hypothalamic NAD uptake and NAD-induced anorexia. Exogenous NAD suppressed NPY and AgRP transcriptional activity, which was mediated by SIRT1 and FOXO1. Exogenous NAD is effectively transported to the hypothalamus via a connexin 43-dependent mechanism and increases hypothalamic NAD content. Therefore, NAD supplementation is a potential therapeutic method for metabolic disorders characterized by hypothalamic NAD depletion.